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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a higher soundproofing 
performance of an external wall panel of an air conditioner. 
SOLUTION: An external wall panel 3 is provided with a rim 
member 6 made of a synthetic resin in a square, an outer plate 
1 1 made of metal mounted on the upper side of the square 
member 6, an inner plate 12 made of metal mounted on the 
lower side of the square member 6 and a soundproofing material 
15 joined on the internal surface of the outer plate 11. The 
soundproofing material 15 is made up of a sheet made of the 
synthetic resin and provided with a number of columnar spacer 
17 made horizontally at a specified interval. Foam F is packed 
into a space surrounded by the rim member 6, the outer plate 
11, the soundproofing material 15 and the inner plate 12. 
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* NOTICES * 

JVO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal shell plate attached in the lateral surface of the edge material (6) formed in the shape of 
a frame with synthetic resin, and its edge material (6) (1 1), The metal inner plate attached in the medial 
surface of edge material (6) same as the above (12), It has the sound insulating material (1 5) which one [ at 
least ] inside of the inside of the above-mentioned shell plate (11) and the inside of the above-mentioned 
inner plate (12) was made to join. The outer wall panel of the air conditioner characterized by what the 
space surrounded with the above-mentioned edge material (6), the above-mentioned shell plate (11) and the 
inner plate (12), and the above-mentioned sound insulating material (15) was filled up with foam (F) for. 
[Claim 2] The metal shell plate attached in the lateral surface of the edge material (6) formed in the shape of 
a frame with synthetic resin, and its edge material (6) (11), The metal inner plate attached in the medial 
surface of edge material (6) same as the above (12), The sound insulating material which either inside of the 
inside of the above-mentioned shell plate (11) and the inside of the above-mentioned inner plate (12) was 
made to join (15), The outer wall panel of the air conditioner characterized by what it had another sound 
insulating material which the inside of another side was made to join, and the space surrounded with the 
above-mentioned edge material (6), the above-mentioned shell plate (1 1) and the inner plate (12), the above- 
mentioned sound insulating material (15), and another sound insulating material was filled up with foam (F) 
for. 

[Claim 3] The outer wall panel of the air conditioner characterized by what the aforementioned sound 
insulating material (1 5) consists of a sheet equipped with a part for a centrum (C) made of synthetic resin in 
the outer wall panel of the air conditioner indicated to claim 1 or 2. 

[Claim 4] The outer wall panel of the air conditioner characterized by what the hemispherical opening (19) 
of a large number distributed in the outer wall panel of the air conditioner indicated to claim 3 in the 
direction which intersects perpendicularly to the thickness direction of the sound insulating material (15) of 
the aforementioned sheet form constituted the part for an aforementioned centrum (C) for. 
[Claim 5] The outer wall panel of the air conditioner characterized by what the pillar-shaped opening (17) of 
a large number which opened and prepared predetermined spacing in the direction which intersects 
perpendicularly to the thickness direction of the sound insulating material (15) of the aforementioned sheet 
form in the outer wall panel of the air conditioner indicated to claim 3 constituted the part for an 
aforementioned centrum (C) for. 

[Claim 6] The outer wall panel of the air conditioner characterized by what the aforementioned foam (F) 
consists of mixture with the very fine particle of the minerals which used the foaming ingredient and silicon 
dioxide made of synthetic resin as the principal component in the outer wall panel of the air conditioner 
indicated to either of claims 1-5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the panel used as an outer wall of casing of an air 

conditioner. 

[0002] 

[Description of the Prior Art] The outer wall panel of this kind of air conditioner has some which filled up 
with and constituted foam, such as urethane resin, from the former between the shell plates and inner plates 
which have opened and arranged predetermined spacing. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the above-mentioned conventional outer wall panel 
was excellent in the point that the cold energy or **** in casing can prevent escaping to the exterior by 
foam, such as urethane resin, the improvement was demanded when reducing the noise of the fan who 
installed in casing. The purpose of this invention is to raise the sound isolation engine performance of the 
outer wall panel of an air conditioner. [0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 1 
constituted the outer wall panel of an air conditioner as follows, as shown in each drawing of drawing 1 , 
drawing 3 , drawing 5 , and drawing 7 R> 7. Namely, the edge material 6 formed in the shape of a frame 
with synthetic resin and the metal shell plate 1 1 attached in the lateral surface of the edge material 6, It has 
the sound insulating material 1 5 which one [ at least ] inside of the metal inner plate 12 attached in the 
medial surface of the edge material 6 same as the above, and the inside of the above-mentioned shell plate 
1 1 and the inside of the above-mentioned inner plate 12 was made to join. It is characterized by what the 
space surrounded with the above-mentioned edge material 6, the above-mentioned shell plate 1 1 and the 
inner plate 12, and the above-mentioned sound insulating material 15 was filled up with Foam F for. In 
addition, in the above-mentioned configuration, the above-mentioned sound insulating material 1 5 has three 
cases of the case where it is joined by only the inside of a shell plate 1 1 , the case where it is joined by only 
the inside of an inner plate 12, and the case where it is joined by the inside of an inner plate 12 while being 
joined by the inside of a shell plate 11. 

[0005] Invention of above-mentioned claim 1 does the following operation effectiveness so. For example, 
first, it decreases by the inner plate and foam of an outer wall panel, and the noise energy which originates 
in the fan in casing etc. when a sound insulating material is joined only to the inside of a shell plate is 
decreased with the joined sound insulating material, it is decreased with the above-mentioned shell plate, 
and, subsequently to the inside of a shell plate, is spread out of casing after that. For this reason, the 
transmission loss of an outer wall panel becomes large, and the sound isolation engine performance 
improves. Moreover, when a sound insulating material is joined only to the inside of an inner plate, it acts 
like the above and the sound isolation engine performance improves. And while joining a sound insulating 
material to the inside of a shell plate, when a sound insulating material is joined also to the inside of an inner 
plate, the sound isolation engine performance improves further. 

[0006] and — the time of manufacturing the above-mentioned outer wall panel — one [ at least ] inside of the 
inside of a shell plate, and the inside of an inner plate — a sound insulating material — beforehand — joining - 
- the shell plate and inner plate — edge material — attaching — the edge material of the above after that, the 
above-mentioned shell plate and an inner plate, and the above-mentioned sound insulating material --**-- 
what is necessary is just to fill up with foam the space surrounded as be alike Thus, since what is necessary 
is just to join the sound insulating material to at least one side of a shell plate and an inner plate beforehand, 
manufacture of an outer wall panel does not take time and effort. 
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[0007] Moreover, in order to attain the aforementioned purpose, invention of claim 2 constituted the outer 
waif panel of an air conditioner as follows, as shown in each drawing of for example, drawing 1 , drawin g 
3 , drawing 5 , and drawing 7 . Namely, the edge material 6 formed in the shape of a frame with synthetic 
resin and the metal shell plate 1 1 attached in the lateral surface of the edge material 6, The sound insulating 
material 15 which either inside of the metal inner plate 12 attached in the medial surface of the edge 
material 6 same as the above, and the inside of the above-mentioned shell plate 1 1 and the inside of the 
above-mentioned inner plate 12 was made to join, It has another sound insulating material which the inside 
of another side was made to join, and is characterized by what the space surrounded with the above- 
mentioned edge material 6, the above-mentioned shell plate 1 1 and the inner plate 12, the above-mentioned 
sound insulating material 15, and another sound insulating material was filled up with Foam F for. 
[0008] According to invention of above-mentioned claim 2, by combining the sound insulation construction 
of the above-mentioned sound insulating material, the quality of the material and the sound insulation 
construction of the another above-mentioned sound insulating material, or the quality of the material, the 
sound isolation engine performance of a desired frequency domain is improved, or it becomes possible from 
low frequency to raise the sound isolation engine performance in all the fields of high frequency. 
[0009] In above-mentioned claim 1 or invention of 2, constituting, as shown in claim 3 is desirable. That is, 
as shown, for example in drawin g 1 or drawing 5 , the sheet equipped with the centrum part C made of 
synthetic resin constitutes the aforementioned sound insulating material 15. According to invention of the 
claim 3, since noise energy is absorbable with the gas in the above-mentioned centrum part (for example, 
air), the sound isolation engine performance improves. 

[0010] In the configuration of claim 3, invention of claim 4 constitutes the aforementioned centrum part C 
by the hemispherical opening 19 of a large number distributed in the direction which intersects 
perpendicularly to the thickness direction of the sound insulating material 15 of the aforementioned sheet 
form, as shown in drawin g 5 . Since invention of the claim 4 can absorb noise energy efficiently with the gas 
in many hemispherical openings, its sound isolation engine performance improves further. And since the 
sound insulating material of a sheet form formed the above-mentioned opening in the shape of a semi- 
sphere, it can prevent deformation by the blowing pressure force and external force of foam. 
[001 1] In the configuration of aforementioned claim 3, invention of claim 5 constitutes the aforementioned 
centrum part C by the pillar-shaped opening 17 of a large number which opened and prepared predetermined 
spacing in the direction which intersects perpendicularly to the thickness direction of the sound insulating 
material 15 of the aforementioned sheet form, as shown in drawing 1 . Since invention of the claim 5 can 
absorb noise energy with the gas in many pillar-shaped openings, its sound isolation engine performance 
improves. And the sound insulating material of a sheet form can have reinforcement high in comparison 
with the rib which divides between adjacent openings. 

[0012] Invention of claim 6 is characterized by what is consisted of mixture with the very fine particle of the 
minerals with which the aforementioned foam F used the foaming ingredient and silicon dioxide made of 
synthetic resin as the principal component in one configuration of above-mentioned claims 1-5. According 
to invention of above-mentioned claim 6, the noise insulation engine performance of an outer wall panel can 
be improved according to the weight effectiveness of the very fine particle mixed in foam etc. And since the 
very fine particle is the minerals which use a silicon dioxide as a principal component, recycle of an outer 
wall panel is easy. 
[0013] 

[Embodiment of the Invention] (The 1 st operation gestalt) Drawing 1 and drawing 2 show the 1 st operation 
gestalt of this invention. First, the structure of the outer wall panel applied to this invention by drawing 1 
(A) and drawing 1 (B) is explained. Drawing 1 (A) shows the cross-sectional-view partial diagrammatic 
view of the casing 1 of an air conditioner, and drawing 1 (B) is the sectional view of the sound insulating 
material 1 5 in the B-B line view in above-mentioned drawing 1 (A). 

[0014] The above-mentioned casing 1 can be equipped with a frame 2, and two or more outer wall panels 3- 
3 can detach and attach freely on the external surface of the frame 2, and it is fixed in the shape of an 
airtight. A sign 4 is a gasket. The above-mentioned outer wall panel 3 is equipped with the frame-like edge 
material 6 by the product made of synthetic resin. While attaching the metal shell plate 1 1 in slot 6a outside 
the lateral surface (here top side) of the edge material 6, the metal inner plate 12 is attached in inner slot 6b 
of the medial surface (here bottom side) of the edge material 6 same as the above, and the inside of the 
above-mentioned shell plate 1 1 ~ the sound insulating material 15 is mostly joined to the whole surface. As 
the junction approach, it is possible to use adhesives and a double-sided tape. [0015] The above-mentioned 
sound insulating material 15 is constituted by the sheet equipped with the centrum part C made of synthetic 
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resin. If it says in more detail, the centrum part C is constituted by many pillar-shaped openings 17, and it is 
prolonged for a long time to the longitudinal direction in drawing 1 (B) while these pillar-shaped openings 
1 7 open predetermined spacing in the direction (here longitudinal direction in drawing 1 (A)) which 
intersects perpendicularly to the thickness direction of the sound insulating material 15 of the above- 
mentioned sheet form and are established in it. The sign 18 in drawing is a rib which divides the adjacent 
opening 17-17. In addition, although the above-mentioned pillar-shaped opening 17 is mostly illustrated in 
the square cross-section configuration, the cross-section configuration may be a rectangle, a parallelogram, 
or a round shape. 

[0016] It fills up with the foam F which equipped with adiathermic and soundproofing the panel space 
surrounded by the above-mentioned edge material 6, the above-mentioned shell plate 1 1 , and a sound 
insulating material 1 5 and the above-mentioned inner plate 12. The foam F makes the foaming ingredient 
which combined urethane resin and a foaming agent have foamed by the well-known approach. 
[0017] Drawing 2 is a graph which shows the test result which compared the above-mentioned 1st operation 
gestalt and the above-mentioned example of a comparison, and shows the relation between transmission loss 
and a frequency. The outer wall panel 3 for a trial concerning the above-mentioned 1st operation gestalt is 
constituted as follows, as shown in aforementioned drawing 1 . 

[001 8] What plated to the rolled plate whose board thickness t is about 0.6mm is used for a shell plate 1 1 
and an inner plate 12, and a vertical dimension is [ form width ] about 840mm in about 540mm. The 
thickness of the outer wall panel 3 is about 30mm, therefore T dimension in drawing 1 is about 29mm. The 
parallel rib structure made from polypropylene (thump rye by Sumitomo Chemical Co., Ltd.) was used for 
the aforementioned sound insulating material 15, in the example of the 1st test, that (surface density: 
0.5kg/m2) whose thickness H of the above-mentioned thump rye is about 3mm was used for it, and that 
(surface density: 1 .2 kg/m2) whose thickness H of thump rye same as the above is about 5mm was used for 
it by the example of the 2nd test. 

[0019] The consistencies after the foaming of Foam F were 40 kg/m3 using the combination of urethane 
resin and a foaming agent. The surface density of the outer wall panel 3 of the above-mentioned 
configuration was 12.79 kg/m2 in the example of the 1st test, and was 13.01 kg/m2 in the example of the 
2nd test. In addition, at the time of the trial of transmission loss, the periphery edge of the above-mentioned 
outer wall panel 3 was fixed to the duct for a trial with six bolts arranged mostly at equal intervals. 
[0020] On the other hand, the outer wall panel for a trial concerning the example of a comparison differs 
from the outer wall panel 3 for a trial which requires for the 1st operation gestalt only the point of having 
not formed the aforementioned sound insulating material 15. In addition, the surface density of the outer 
wall panel of the example of a comparison was 12.13 kg/m2. 

[0021] According to the test result of above-mentioned drawing 2 , the 1st operation gestalt (the example of 
the 1st test and the example of the 2nd test) of this invention became distinct [ that the sound isolation 
engine performance can be improved in a less than 500Hz low frequency field ] compared with the example 
of a comparison. 

[0022] Drawing 8 shows the 2nd operation gestalt to the 4th operation gestalt from drawing 3 . In another 
operation gestalt of these, the same sign is attached to the member of the same configuration as the above- 
mentioned 1st operation gestalt, and only a different configuration from the 1st operation gestalt is 
explained. 

[0023] (The 2nd operation gestalt) Drawing 3 and drawing 4 show the 2nd operation gestalt of this 
invention. Drawing 3 is drawing equivalent to aforementioned drawin g 1 , and drawing 4 is drawing 
equivalent to aforementioned drawing 2 . In this case, the solid sheet with the amount of nothing centrum is 
used for the aforementioned sound insulating material 15. When saying more concretely, the noise 
insulation sheet (brand-name "Edie Kel" M-4000 by NIHON TOKUSHU TORYO CO., LTD.) of a rubber 
network was used for the sound insulating material 15, by the example of the 3rd test, that (surface density: 
about 3.5 kg/m2) whose thickness H of the above-mentioned noise insulation sheet is about 2mm was used 
for it, and that (surface density: about 5 kg/m2) whose thickness H of a noise insulation sheet same as the 
above is about 3mm was used for it in the example of the 4th test. In addition, the surface density of the 
outer wall panel 3 of the above-mentioned configuration was 15.65 kg/m2 in the example of the 3rd test, and 
was 17.20 kg/m2 in the example of the 4th test. 

[0024] According to the test result of above-mentioned drawing 4 , the 2nd operation gestalt (the example of 
the 3rd test and the example of the 4th test) of this invention became distinct [ that the sound isolation 
engine performance can be improved in a 2kHz frequency domain ] from 125Hz compared with the 
aforementioned example of a comparison. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/30/2006 



JP,1 1-351 609,A [DETAILED DESCRIPTION] 



Page 4 of 5 



[0025] (The 3rd operation gestalt) Drawing 5 and drawing 6 show the 3rd operation gestalt of this invention. 
Drawing 5 is drawing equivalent to aforementioned drawing 1 , and drawing 6 is drawing equivalent to 
aforementioned drawing 2 . In this case, the cushioning material with an opening when packing up the 
object which is [ glassware ] easy to damage (the so-called air cap) is used for the aforementioned sound 
insulating material 15. If it says in more detail, the hemispherical opening 19 of a large number distributed 
in the direction which intersects perpendicularly to the thickness direction of a sound insulating material 15 
constitutes the aforementioned centrum part C. In addition, thickness H of the whole sound insulating 
material 15 is about 3mm, and the radius of the above-mentioned hemispherical opening 19 is about 5mm. 
In addition, the surface density of the outer wall panel 3 of the above-mentioned configuration was 12.35 
kg/m2. 

[0026] According to the test result of above-mentioned drawing 6 , the 3rd operation gestalt (the example of 
the 5th test) of this invention became distinct [ that the sound isolation engine performance can be improved 
in a frequency domain 125Hz or more ] compared with the aforementioned example of a comparison. 
[0027] (The 4th operation gestalt) Drawing 7 and drawing 8 show the 4th operation gestalt of this invention. 
Drawing 7 is drawing equivalent to aforementioned drawin g 1 , and drawing 8 is drawing equivalent to 
aforementioned drawin g 2 . In this case, the consistency constitutes [ thickness H ] the aforementioned 
sound insulating material 15 from about 10mm by the glass wool of about 40 kg/m3. In addition, the surface 
density of the outer wall panel 3 of the above-mentioned configuration was 12.35 kg/m2. 
[0028] According to the test result of above-mentioned drawing 8 , the 4th operation gestalt (the example of 
the 6th test) of this invention became distinct [ that the sound isolation engine performance can be improved 
in a frequency domain 1kHz or more ] compared with the aforementioned example of a comparison. 
[0029] Each above-mentioned operation gestalt can be changed still as follows. Mixture with the very fine 
particle of the minerals which used as the principal component the foaming ingredient and silicon dioxide 
made of the synthetic resin mentioned above may constitute the aforementioned foam F. As for the very fine 
particle, it is desirable to use what recycled glassware, such as glassware, in order to recycle a resource. 
[0030] In addition, in order to reconcile good fizz the noise insulation disposition top of the above- 
mentioned foam F, constituting as follows is desirable. That is, the particle size of the aforementioned very 
fine particle is within the limits of 5.0mm from 10 micrometers, and it is that the above-mentioned very fine 
particle is within the limits of 20 to 95(volume) % to the sum of the aforementioned foaming ingredient and 
a very fine particle same as the above in the ingredient condition before foaming. Constituting as follows is 
still more desirable. That is, the particle size of the aforementioned very fine particle is within the limits of 
1 .2mm from 10 micrometers, and it is that the above-mentioned very fine particle is within the limits of 40 
to 80( volume) % to the sum of the aforementioned foaming ingredient and a very fine particle same as the 
above in the ingredient condition before foaming. And according to the test result, when it was set as about 
1 :1 in the state of the ingredient before foaming in volume mixing proportion of the above-mentioned very 
fine particle and the above-mentioned foaming ingredient, it turned out that the noise insulation engine 
performance can be improved by about 2dB. 

[0031] The approach of attaching the aforementioned shell plate 1 1 and the aforementioned inner plate 12 in 
the aforementioned edge material 6 may be replaced with attaching, and may be other mounting 
arrangements, such as a bis-stop and adhesion. An above-mentioned metal shell plate 1 1 and an above- 
mentioned metal inner plate 1 2 may be what performed surface treatment to the thing or aluminum which 
replaced with what plated to the steel plate, and painted to the steel plate. 

[0032] The aforementioned sound insulating material 15 may be replaced with joining only to the inside of 
the above-mentioned shell plate 11, and may be joined only to the inside of the aforementioned inner plate 
12. Furthermore, while joining a sound insulating material 15 to the inside of the above-mentioned shell 
plate 1 1, a sound insulating material 15 may be joined also to the inside of the above-mentioned inner plate 
12. 

[0033] Moreover, while joining the above-mentioned sound insulating material 15 to the inside of the 
above-mentioned shell plate 1 1 , another sound insulating material may be joined to the inside of the above- 
mentioned inner plate 12. It replaces with this, and while joining the above-mentioned sound insulating 
material 15 to the inside of the above-mentioned inner plate 12, another sound insulating material may be 
joined to the inside of the above-mentioned shell plate 1 1 . Although it is possible to use it as the another 
above-mentioned sound insulating material, choosing various kinds of sound insulating materials 15 of each 
aforementioned operation gestalt as arbitration, it does not interfere, even if each operation gestalt is the 
sound insulating material of a completely different class. 
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[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/30/2006 



JP,U-351609,A [DRAWINGS] 




http : //www4 . i pdl .ncipi . go jp/cgi -bin/tran_web_cgi_ejj e 



JP,11-351609,A [DRAWINGS] 



Page 4 of 5 



50 



40 



30 



UB) 



20 



10 





1111 

• at 5 -r* hfl 












0 J 








/ 1 

{ t 
/ 


V 

> 


> 






A 




> 


/ 
( / 

<— 


~T 
/ 











































63 125 250 500 1K 2K 4K 8K 

(Hz) 



[Drawin g 7] 




[Drawing 8] 
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